The paper is devoted to gender wage dif erences; it especially focuses on the impact of the gender characteristics of the manager on gender wage disparity. Under the social identity theory, women in managerial positions, that can af ect the wage of their subordinates, are likely to evaluate female employees better than male employees. The purpose of this paper is to investigate the ef ect of the gender characteristics of middle managers on the wages of directly subordinated rank-and-i le employees using a variation within the i rm. We have used two methods to consider the ef ect of the manager gender characteristics on subordinates: the estimation of the wage function and the average treatment ef ect on the treated, both supplemented by a matching procedure. We concluded that women in middle management in comparison to their male counterparts have a lower tendency to apply wage discrimination against women. The presence of a female head of department led to a decrease in the gender pay gap by almost 7 percentage points.
Introduction
The equal behaviour towards men and women and the right to receive equal compensation for the same or equivalent work belong to the basic rights as declared by the Treaty on the Functioning of the European Union and the Charter of Fundamental Rights of the European Union. Even though the condition of non-discrimination is anchored in legislature, differences in wages between men and women still exist in the countries of the European Union. Part of these wage differences can be attributed to the differences in personal or company characteristics of men and women. Part of the wage differences yet still remain unexplained and are usually attributed to the wage discrimination of women.
The gender wage differences and the trend in the gender pay gap are widely discussed in literature. The results of the studies show that in developed market economies the main cause for the existence of wage differences between men and women is the vertical and horizontal segregation (Oaxaca, 1973; Plantenga et al., 2006) . The different characteristics of men and women cannot explain the entire wage difference and a part stays unexplained and is often attributed to the wage discrimination of women on the labour market. A large number of studies is dedicated to the proportion of women in management and the wage differences of men and women in managerial positions (Bertrand and Hallock, 2001; Jurajda and Paligorová, 2009) .
A smaller number of papers analyses the issue of wage discrimination of women from the opposite angle. This does not look at the wage differences between men and women as such, but at the infl uence of the gender composition of the management and the existing gender wage differences. It analyses whether a larger number of women in managerial positions leads to a decrease in the gender wage difference or not. According to the social identity theory, individuals tend to favour members of their own group from other group members (Tajfel, 1982; Tajfel and Turner, 1979) . Under this theory, women in managerial positions, that can affect the wage of their subordinates, are likely to evaluate female employees better than male employees. The vast majority of empirical studies confi rms the negative impact of the higher proportion of men in the management on the female wage Szulkin, 1999 and 2003; Cohen and Huffman, 2007; Cardoso and Winter-Ebmer, 2010) . And it is exactly this issue to which the following study is devoted.
The purpose of the paper is to consider the effect of the gender characteristics of middle managers on the wages of rank-and-fi le employees using a variation within a fi rm and to fi nd out whether women in management show a lower tendency of using wage discrimination against women.
Our approach is different to that of the published studies, as none of these explore the infl uence of the gender characteristics of the middle management on the wages of direct subordinates using the direct link superior-subordinate on the level of individual companies. Our analysis uses data from two specifi c Czech hospitals, which are sited in the same town. We analyse the infl uence of the gender of the managers of the individual departments on the gender pay gap. In the study, the middle managers are the leaders of the individual departments in the hospitals and their positions and infl uence on the wages of their subordinates are fully comparable. This approach enables to minimise the distortion, which could result from a possible difference in the ranking of middle managers within a company and also when comparing individual companies from various sectors and their different infl uence on wage formation.
Our approach also differs in the focus on the public sector. The majority of authors engaging in this issue uses data from the private sector, the reason for this being that not only the managers in comparison to the public sector do have more freedom when determining the wage of their subordinates but also due to the fact that data for the public sector is not available. An exception is the study by Hultin and Szulkin (1999) , where the authors used very small data set. The gender pay gap and also the infl uence of managers in determining the level of the wages of subordinates are lower in the public sector in comparison to the private sector, the reason for this being the regulation of wages, to which the wages in this sector are subject to. Our study provides the answer to the question, whether women in managerial positions have a tendency to a lower discrimination of women and whether this tendency also appears in the public sector, where there is generally less room for wage discrimination.
Considerable is also the contribution of the paper in the area of examination of the infl uence of the gender composition of management on the gender pay gap in the Czech Republic. To our knowledge, there are no previous studies that address this specifi c research question.
The fi rst section of the paper maps the existing knowledge in the area of the impact of female managers on the gender pay gap. The second and third sections describe the data set and methodology. To capture the effect of the gender characteristics of managers on the wage and gender wage difference of subordinates we used the administrative data from two Czech hospitals. This data covers information related to the individual departments of the hospitals, the gender characteristics of the heads of departments and allows a very detailed look at the problem. Two different methods are used. The linear regression model and the average treatment effect on the treated are estimated and both supplemented by a matching procedure. The fourth section presents the empirical results and the fi nal section of the article summarizes the obtained results and compares these with the fi ndings of the selected works dealing with the same issue.
Gender Wage Di erences: Results of the Selected Studies
The studies of Szulkin (1999, 2003) , Cohen and Huffman (2007) , Cardoso and Winter-Ebmer (2010) or Shin (2012) are devoted to the impact of the manager's gender on the gender wage differences. Hultin and Szulkin (1999) studied the impact of the gender characteristics of the manager on the wage of subordinates in Sweden. They used two sets of data: the Swedish Level of Living Survey and the Swedish Establishment Survey 1991 and analyzed the data of 1,450 employees. They estimated the wage function of women and men using the proportion of men among managers and supervisors as one of the explanatory variables and specifi ed the wage functions separately for the private and public sector. The authors concluded that the gender of managers and supervisors had a signifi cant effect on the wages of women. The proportion of men among managers and supervisors affected women's earnings negatively. The negative effect of the proportion of male managers and supervisors was stronger in the private sector. This could be explained by more freedom in determining wages in the private sector where wages are not subject to wage regulations. In the study by Hultin and Szulkin (2003) , the authors used a signifi cantly broader sample of employees. They used an employer-employee matched data set covering a large number of Swedish private sector fi rms. They applied a multi-level model to estimate the effect of the proportion of male managers and supervisors on the gender wage gap and explored the impact separately for blue collar and white collar employees. Their results were similar to those of their previous study. They concluded that gender wage gaps are wider the larger the proportion of male representation among organizational managers and supervisors. In the fi nal part of the study they distinguished between managers (high-level decision makers) and supervisors (lower-level decision makers) and examined the effect of the gender composition on the gender pay gap separately for these two groups of leaders. Due to data limitations, they did this analysis only on the blue-collar subsample. It concluded a stronger impact of gender composition of supervisors than of managers, this being due to their hierarchic distance from the employees. Cohen and Huffman (2007) studied whether the gender characteristics of managers and the female managerial status affect inequality for the non-managerial workers beneath them using data from the 2000 U.S. Census. They used the three-level hierarchical linear model and as one of the explanatory variables the proportion of females in the management of the local industry. They identifi ed managers as those in management occupations according to occupational classifi cations and used the index of net difference as the measurement of the female managerial status. The analysis suggested that the gender wage gap reduced with a greater representation of women in management. The impact of the gender characteristics of managers on the gender wage inequality was larger with the presence of high-status female managers.
Unlike Hultin and Szulkin (2003) and Cohen and Huffman (2007) we do not use as the explanatory variable the gender composition of managers but a dummy for the gender of the head of the department where the employee works. This approach matches the employee and the manager and allows to take into account the gender of the manager having a direct impact on the wage level.
The conclusions of the study by Cardoso and Winter-Ebmer (2010) are similar. The authors used data for Portugal and found that females profi t from a female leading the fi rm. They estimated the Mincer-type female and male wage functions concentrating on the infl uence of the gender characteristics of the managers and refl ecting the segregation of the workforce within the fi rms. Firms with more than a 50 per cent proportion of female owners (if this information was not available a similar procedure was used for top management or middle management) were classifi ed as female-led fi rms. They concluded that women benefi t more from higher wages in female-led fi rms than in male-led fi rms, as female leadership led to a reduction in the gender wage gap by 1.5 per cent, regardless of other characteristics. The impact of a female manager on the male and female wage is lower the higher the proportion of women in the fi rm. Shin (2012) focused on the infl uence of female directors on the gender pay gap among executives in the United States of America. Using data from the Standard and Poor's ExecuComp database for 1998-2005, the hypothesis that women serving on the compensation committee are likely to evaluate female managers better when compared with the men on the compensation committee was evaluated. The empirical analysis supported this hypothesis. With an increase in the proportion of women on the compensation committee, the gender gap in executive compensation tended to reduce. But the gender pay gap in management did not depend on the gender of the chief executive offi cer. The presence of a female chief executive offi cer does not affect the compensation of female executives.
Data
The unexplained wage difference between men and women is evaluated in two Czech hospitals, which were willing to provide the necessary data. Both hospitals are located in the same town. The data comes from the year 2010 and is administrative. Employees with a long-term illness, on maternity or parental leave or working on a business agreement were excluded from the sample. The fi nal data set covers the data of 8,662 employees, of which 1,636 are male and 7,026 female. 2,592 employees work in hospital 1 and 6,070 in hospital 2. In hospital 1, women represent about 77 per cent of employees and in hospital 2 almost 83 per cent.
In the hospitals the following characteristics of employees were measured: gender, age, highest level of education, occupation, number of years that the employee works in the hospital, working time (full-time means 1), department where the employee works, hours worked per year, overtime hours, days of sick leave, days of leave and annual gross wage. In the article, the hourly gross wage is used as the explained variable. This is calculated as a ratio of the annual gross wage (including bonuses) and the sum of worked hours (including overtime) and hours of annual leave (days of annual leave*8*working time).
A very important factor when examining the impact of the manager's gender on wage discrimination against women is the wage setting-power of managers. The greater the manager's fl exibility in wage formation, the larger the effect of the different approach towards the remuneration of male and female subordinates. The wage-setting power of the department heads was also analysed. Wages in the Czech public health sector are regulated by Government Regulation No. 564/2006 on the salaries of employees in public service and administration. It defi nes the wage classes and grades and assigns workers to these and sets the base gross wage for the individual classes and grades. The maximum amount of permitted bonuses is not regulated as is also the case in our hospitals where the amount of assigned bonuses is not regulated even by the internal regulation. This means that the fi nal gross wage of an employee including bonuses depends on the decision of the head of department, who is limited by the Government Regulation, which regulates only the minimum wage, and by the size of the budget assigned to him. This implies that the leaders of departments have a relative fl exibility in wage formation. Table 1 shows the average characteristics of men and women in the data set. The women in the sample, when compared to the men, were in average younger, worked in the fi rm more years, reached a lower level of education, spent more time on sick leave and worked less overtime. The distribution of men and women by jobs was also very different. Men dominated the occupations worker and doctor, whilst women dominated as nurses.
The gender pay gap calculated as the difference between the logarithm of the average gross hourly earnings of the male employees and female employees was 0.14 (14 per cent). Women earned in average 87 per cent of the male wage. The gender pay gap reached 0.2597 (25.97 per cent) in hospital 1. In hospital 2 the gender pay gap was signifi cantly lower and reached 0.1038 (10.38 per cent). Table 2 shows the gender wage differences in the individual departments. The second and seventh column capture the gender pay gap calculated as the difference between the logarithm of the average gross hourly earnings of male employees and female employees in the individual departments. The third and eighth column show whether the head of department is male or female. The head being a man is shown as the number 0, the head being a woman is shown as a 1. The fourth and ninth column capture the percentage of female employees in the department and the fi fth and tenth column the number of employees in the department. Women led 32 per cent of the departments. They headed eight departments in hospital 1 and twenty two departments in hospital 2. Women in leadership dominated in the departments with less than 10 employees. They led 75 per cent of these departments. In the departments with 10-19 employees, women led 37.5 per cent of these departments, in the departments with 20-49 employees 32 per cent, between 50-99 employees 40 per cent. Only 15 per cent of managers were women in the departments with 100 and more employees. Women predominantly led the smaller departments. With regards to the gender constitution of the female-headed departments, in 55 per cent of the female-headed departments there were more than 90 per cent of female employees and 41 per cent of these departments consisted only of female employees. In comparison, only in 33 per cent of the male-headed departments were there more than 90 per cent of female employees, and 9 per cent of these had only female employees (excluding the manager). This means that women led a higher percentage of departments with a larger proportion of women.
These results are in the line with the general fi ndings in the Czech Republic, showing that the ratio of female managers is higher in the lower level of management and in areas with a larger proportion of female employees (Vlach et al., 2008) .
The gender pay gap was higher in the departments with a larger proportion of women employees and in the male-headed departments. This fact is illustrated in Figure 1 and Figure 2 . The departments are sorted according to the ratio of women in the departments. The gender pay gaps in the women-headed departments are black, the men-headed departments white. The above data is very raw and rather indicative. It tells us only very little about the potential discrimination of women or men in the individual departments and the lower tendency of women managers to implement wage discrimination against women. It is probable that the existing gender wage differences or their part could be explained by the different characteristics of men and women in these departments.
Methodology
Several methods can be used to estimate the degree of the wage differences between men and women, which cannot be explained by the different characteristics of these. The simplest methods include the estimation of the wage function of the employees, where gender is one of the explanatory variables. A well-known and frequently used method is the OaxacaBlinder decomposition (Oaxaca, 1973; Blinder, 1973) , which allows a decomposition of the gender pay gap into two parts. One is known as the endowment effect, and it is the part of gender pay gap which can be explained by the different characteristics of men and women. The latter part is the one, which stays unexplained. This part of the gender pay gap is often called the remuneration effect or the effect of discrimination and in the language of 'treatment literature' we can mark this as the casual effect or the better average treatment effect on the treated (ATT). We use both of the noted methods.
Wage function estimation
To estimate the impact of the gender characteristics of middle managers on subordinates and the gender pay gap we estimate the Mincer-type wage function where one of the explanatory variables would be the gender, the gender of the manager and their interaction.
We use the linear regression model to estimate the coeffi cient of the wage function 
Where y is the logarithm of the gross hourly wages, man is the dummy for male employees, female manager is the dummy for the female led departments, X is the vector of the selected personal and department's characteristics of the employees and u is a disturbance term.
To capture the gender pay gap and the effect of the female managers on the wage and gender pay gap, we use a dummy for gender, a dummy for the manager's gender and interaction between these two as explanatory variables. Man is the male dummy, female manager is the dummy for the female head of department. An interaction of the man and female manager dummy enables to measure the effect of the female managers on the wages of men relative to the wages of women.
Selected personal and department characteristics are used as other explanatory variables: age, age squared, years in the company, dummy for education, dummy for occupation, working times, overtime and sick leave and dummy for departments.
In accordance to the Mincer wage function (Mincer, 1973) , a higher level of education and greater potential experience result in a higher wage. The explanatory variables age, age squared, years in the company and working time represent the potential experience of the employee. Age is the age of the employee in years, years in the company is the number of years the employee has been working in the hospital. Working time denotes the working time of the employee in the hospital, where 1 is full-time and stands for 40 hours per week. Education represents the highest level of attained education. Dummy variables are used where seven stages of education are distinguished: lower secondary, upper secondary vocational education without certifi cate, upper secondary with vocational certifi cate, upper secondary with school diploma, tertiary higher professional education, bachelor level of tertiary education and master and doctoral level. Empirical studies confi rm that occupation is one of the important determinants of the wage level (Jurajda, 2005 , Stupnytskyy, 2007 . Due to this, occupation is used as one of the explanatory variables. Occupation is a dummy variable where employees are divided into twelve groups: worker, technical and economic worker, orderly, lower medical worker, paramedical worker, medical laboratory technician, pharmaceutical assistant, midwife, nurse, other professional, pharmacist and doctor. The other explanatory variable is overtime. It denotes the number of hours which the employee works overtime. This is used as an explanatory variable due to the bonuses for overtime. More overtime hours result in a higher hourly wage. The explanatory variable sick leave represents the number of days which employees spent on sick leave. The more days spent on sick leave result in lower benefi ts and a lower hourly gross wage. To capture the potential wage differences among the individual departments, the dummy for the departments is used as an explanatory variable. There are altogether 97 departments in both hospitals.
To minimize the model's dependence and to receive more accurate results, we use matching as the pre-processing procedure as proposed (Ho et al., 2007) . The aim of the matching procedure is to create a sample of men and women, which is as homogeneous as possible. The matching procedure has also some weaknesses. It gives evidence only about the wage differences in the occupations, which are represented by both the male and female gender, and this must be taken into account when interpreting the results.
There are more matching methods: one-to-one matching, exact matching, propensity score matching, monotonic imbalance bounding. In this case we use coarsened exact matching and nearest neighbour matching.
1 The main idea of coarsened exact matching is to coarsen the variables into groups, and then to apply exact matching. This results in the original values of the matched data being retained. Besides using coarsened exact matching, we also apply nearest neighbour matching for comparison, allowing us to use a larger sample of employees. Nearest neighbour matching is based on propensity score matching. It matches women and men which are closest in terms of the propensity score. We use matching without replacement, where the analysed individuals can be used just once, to maintain the greatest sample of employees (Iacus et al., 2012) . Both methods are available using the freely available programme MatchIt (see Ho et al., 2007) .
Average treatment e ect on the treated
The other method we use to fi nd out the effect of the gender characteristics of the managers on the gender wage differences is the estimation of the average treatment effect on the treated. This method enables to determine the part of the gender pay gap which cannot be explained by the different characteristics of men and women. 'The average treatment effect on the treated is the mean effect for those who actually participated in the program'. (Wooldridge, 2002, p. 605) In our case the ATT is the mean effect for women in the form of a lower wage due to them being women. We use it in this way to estimate the unexplained part of the gender pay gap in our hospitals.
We use the following formula for the calculation of the average treatment effect on the treated   10 |1 ATT E y y w  .
Where w is the binary treatment indicator, w = 1 denotes treatment and w = 0 otherwise, y 1 is the potential outcome with treatment and y 0 is the potential outcome without treatment. In our case, to be treated means to be a woman. The ATT can be rewritten as
Where ATT represents the gender pay gap, which cannot be explained by the different characteristics of men and women i.e. the remuneration effect in the language of the Oaxaca-Blinder decomposition. The term is the sample average of the logarithm of the gross hourly wage of women and the term is the sample average of the logarithm of the gross hourly wage of women, if they were men. It seems to be very easy to compute the ATT but in reality only one of the right-side terms is known. From our sample, we can compute the fi rst term on the right-side of equation 3. The second term, the average of the logarithm of the gross hourly wage of women if they were men, has to be estimated in some way. There are more ways to estimate this. For more details see Wooldridge (2002) and Ho et al. (2007) . We estimate this using the regression model and using simulation.
First, we estimate the coeffi cient of the wage function of men from the regression model.
Where, 0 is the logarithm of the male gross hourly wage, 0 is the vector of the coeffi cients of the wage function, Χ 0 is the vector of the chosen characteristics of men and u is a disturbance term.
We then use the estimated coeffi cients of the male wage function to compute the average wage of women, if they were men. To reduce the estimation and fundamental uncertainty we use simulation of estimating the parameters of the wage function and stochastic component working with thousand simulations. The fi rst step involves estimating the parameters, the second step the simulation of the random component for all versions of parameters. (King et al., 2000)     00 1 |, 1 . .
Where E(β 0 . X 1i ) is the mean of the predicted wage of every woman in the sample after the simulation. Finally, we estimate the average treatment effect on the treated.
In this case, the ATT expresses the unexplained part of the gender pay gap. We must be careful as the obtained results can be biased. If the characteristics of the treated and the control groups are too different, the coeffi cient of the women wage function will probably be far enough from the coeffi cients of the hypothetical wage function of men. To reduce bias and model dependence, we used here matching as a pre-processing procedure as proposed Ho et al. (2007) .
To fi nd out whether the wage differences vary by hospital departments and whether the amount of the unexplained wage gap depends in some way on the gender of the department head, we estimate the ATT (equation 6) separately for the departments controlled by men and women. Firstly, the ATT is stated without matching. Then we use coarsened exact matching and nearest neighbour matching for comparison.
Empirical Results

Wage function estimation
To capture the effect the female managers on the wages of female and male subordinates, we estimated the wage function from equation 1 using dummy for man, dummy for female managers and an interaction of these. To estimate the coeffi cients of wage function we used the OLS method. Table 3 shows the results. The second column of Table 3 shows the estimated coeffi cients of the wage function. The unexplained gender pay gap was 0.1221. This means that being a man increased the earnings of the employee by about 12.2 per cent. The impact of the female gender manager characteristics on the wage of subordinates was 0.0567 and on the wage of male relative to female subordinates -0.0618. This means that having a female head of department caused a decrease in the gender pay gap by 6.18 percentage points. The impact of female managers on the gender pay gap was statistically signifi cant at a level of 1 per cent. This means that we can confi rm the hypothesis that female managers tend to better evaluate female subordinates in comparison to male managers.
Table3 -Continuation
The other step was the use of matching as pre-processing. The matching procedure was applied using the following characteristics: age, working time, years in fi rm, occupation, level of education, over time, sick leave and department. The manager gender was omitted as it was already refl ected in the departments. Using nearest neighbour matching we received a sample of 3,272 employees, of which 1,636 were women and 1,636 men. Using coarsened exact matching led to a greater loss of data, as after the matching procedure only a sample of 671 employees remained, of which 377 were women and 294 men. The average characteristics of men and women after matching are shown in Table 4 . The matching enabled to create a more homogenous sample of men and women.
The coeffi cients of the wage functions, estimated from the samples after matching, are shown in third and the fourth column of Table 3 . In the case of nearest neighbour matching, the unexplained gender pay gap was 0.124. The effect of women managers was positive on the wage of subordinates and negative on the gender pay gap. The fact that the employee had a women head of department reduced the wages of men in relation to women by 4.5 per cent. Also in this case, the effect of female managers on the gender pay gap was statistically signifi cant. When using coarsened exact matching as pre-processing, the unexplained part of the gender pay gap decreased by 0.10 and both effects, the impact of women managers on earnings and on the gender pay gap, was negative. Having a female head of department decreased the gender pay gap by 5.4 percentage points. But it was not statistically signifi cant. These results must be taken into account with caution due to the small sample of employees after coarsened exact matching, with only 97 female headed employees.
Average treatment e ect on the treated
We used an alternative method to fi nd out whether the gender of the manager infl uences the unexplained gender pay gap. We estimated the average treatment effect on the treated for men and women led employees. Firstly, using the least square method we estimated the ATT from the entire sample without matching. We estimated the wage functions of male employees (separately for men working in departments with a female head and for men working in departments with male heads). The result is shown in Table A1 . We then calculated the average treatment effect on the treated from equation 6 using simulation in Zelig and the difference between the gender pay gap of male and female headed departments. The result is shown in Table 5 .
The ATT was 0.0127 for female led employees and -0.0383 for male led employees. This means that women working in the departments headed by women received about a 1.27 per cent higher wage than men working in these departments and this wage difference could not be explained by different known characteristics of men and women. This result implies there is no discrimination against women. Conversely, it indicates low wage discrimination against men. But we must accept these results with caution as the estimated ATT was not statistically signifi cant. On the other hand, women employed in the departments headed by men, were given a wage of about 3.83 per cent less than men due to their gender. The difference in the gender pay gap in male and female led departments was about 5.1 percentage points. When assessing the gender pay gap we must take into account that not all the characteristics of the male and female employees in the hospital were known and quantifi able. This implies that a part of the gender wage gap can be explained for example by more talent or work commitment of men. The conclusion can also be partially distorted by too many differences in the characteristics of men and women in the sample. To mitigate the effect of the latter problem, we used matching as pre-processing. We applied nearest neighbour matching and coarsened exact matching the same way as in the case of the wage function estimation.
Using nearest neighbour matching the ATT was negative for both groups of departments, male and female headed. But the unexplained gender pay gap was distinctly lower for the group of departments headed by women. The difference between the gender pay gaps of male and female headed departments was -0.0665. Having a female head of department decreased the gender pay gap by almost 6.7 percentage points. The ATT was in both cases statistically signifi cant and the difference was statistically signifi cant too.
Finally, we used coarsened exact matching to select subsamples of men and women with the most similar characteristics. The ATT reached values -0.0519 for female headed departments and -0.0782 for male headed departments. Also when using nearest neighbour matching, the ATT was negative for both groups of departments. Again, the unexplained gender pay gap was lower in the departments led by women. The women headed departments showed lower values of the gender pay gap by 2.6 percentage points.
To receive detailed results we calculated the ATT separately for groups of departments formed according to the proportion of female employees in the individual departments. In accordance with Cardoso and Winter-Ebmer (2010) fi ndings, the impact of the female leaders on the male and female wage decreases with the higher proportion of women in the fi rm. We divided the departments into four groups. The fi rst group covers departments with 20-40 per cent of female employees, the second group departments with 40-60 per cent, the third group departments with 60-80 per cent and the last group departments with 80-99.9 per cent of female employees. The ATT for each group is calculated in the same way as in the case of estimating the ATT for men and women headed departments. Because of the small number of employees in the case of coarsened exact matching, we did not estimate the wage function for men for the individual groups (equation 4) to estimate the potential wage of women if they were men. Instead of this, we used the wage functions of male employees after coarsened exact matching. This means we applied the same wage functions as we used for the calculation the ATT for men and women controlled departments.
Firstly, we calculated the ATT without matching and then we used nearest neighbour matching and coarsened exact matching as pre-processing. Table 6 shows the results. The unexplained gender pay gap was only with a few exceptions lower in the women headed departments. The ATT was very similar (about 3 per cent) for the group with 20-40 per cent of female employees after using nearest neighbour matching as pre-processing and signifi cantly higher for female headed departments in the group with 60-80 per cent of female employees after using coarsened exact matching. But these results were not statistically signifi cant. Figure 3 illustrates the difference in the ATT calculated for male and female headed departments. The difference in the ATT calculated for male and female headed departments without matching and using nearest neighbour matching was minor. In both cases the women headed departments had a lower unexplained gender pay gap (differences were negative). In the group with 40-60 per cent of female employees, the difference in ATT for male and female headed departments was about -30 percentage points, in the departments with 60-80 and 80-99.9 per cent of female employees about -6 percentage points. The divergent differences in the ATT were visible in the department with 20-40 per cent of female employees, where this was -11 percentage points for the ATT calculated without matching and about 1 percentage point for the ATT estimated after nearest neighbour matching. The cause of these differences could be due to a relatively low sample of employees in this group. The results received for coarsened exact matching are strongly different. Using coarsened exact matching enabled to create a closely comparable sample of men and women. But it led to a large loss of data and to having a very small number of employees in the individual groups. Due to this the results have limited validity in this case. The results observed for the four different groups of departments confi rmed the hypothesis, that women in leadership have a lower tendency to apply wage discrimination against women than men. We can see a tendency that the difference in the gender pay gap between male and female heads of departments narrows with a higher proportion of women in the department.
Discussion and Conclusion
The aim of this article was to consider the effect of the gender characteristics of middle managers on the wage of rank-and-fi le employees using a variation within a fi rm and to fi nd out whether women in leadership show a lower tendency to use wage discrimination against women. We used administrative data from two Czech hospitals. The gender pay gap calculated as the difference between the logarithm of the average gross hourly earnings of male employees and female employees was 0.14 (14 per cent). Women received on average about 87 per cent of the male wage. In our hospitals, women led 32 per cent of the departments and women headed departments had a lower gender pay gap. To consider the effect of the female head of departments on the gender pay gap, we estimated the Mincer-type wage function of employees with a dummy for men, the female manager and the interaction of these two variables. The estimated gender pay gap of the complete sample reached about 12 per cent. The analysis suggests that having a female head of department caused a decrease in the gender pay gap by 6.18 percentage points. We used matching to get a more homogenous sample of male and female employees and to reduce bias and model dependency. When using matching as pre-processing, the effect of the female middle managers on the gender pay gap was also negative but slightly weaker.
We then used another method to confi rm these fi ndings -the average treatment effect on the treated estimation. We calculated the ATT separately for male and female headed departments and compared this identifying the unexplained gender pay gaps. We found that women, working in departments headed by women, received about a 1.27 per cent higher wage than men working in these departments and this wage difference could not be explained by different known characteristics of men and women. On the other hand, women employed in the departments headed by men received about a 3.83 per cent lower wage than men due to their gender. Among employees under female middle managers, the gender pay gap was about 5.1 percentage points lower compared to the employees with male middle managers.
The fi ndings after using the matching procedure were similar. The unexplained gender pay gap was distinctly lower for the employees headed by women using nearest neighbour matching and coarsened exact matching as pre-processing. In the fi rst case, the unexplained gender pay gap was about 6.7 percentage points lower for the group of departments headed by women and in the latter case about 2.6 percentage points.
Finally, we calculated the ATT for four different groups of departments defi ned by the proportion of female employees in the individual departments. There were only a few exceptions where the unexplained gender pay gap was not lower in the women headed departments. The difference between the male and female headed departments showed a tendency to decrease with the higher proportion of women in the departments. Szulkin (1999 and 2003) , Cohen and Huffman (2007) and the study by Cardoso and Winter-Ebmer (2010) concluded that the gender wage gap reduced with a greater representation of women in management. Our fi ndings are consistent with these.
We concluded that having a female middle manager led to a decrease in the gender pay gap of rank-and-fi le employees. The unexplained gender pay gap was lower among the employees under female middle managers and the effect of female managers on the wage was not negligible. The presence of a female head of department led to a decrease of the unexplained gender pay gap by almost 7 percentage points when compared to the male headed departments. As we use for our analysis fi rms in the public sector, where the wages are subject to specifi c government regulation, it can be expected that an analysis of the private sector would show an even stronger infl uence. These fi ndings allow us to confi rm the hypothesis that women in leadership have a lower tendency to apply wage discrimination against women than male managers. 
